CHAPTER 2

DRAWINGS AND SPECIFICATIONS

INTRODUCTION memorize them. Remember where you found them so
you can refer to these terms whenever you have to use
Working with drawings and specifications (specs) them.

is an essential part in your development as a . . . -
Construction Electrician. You must be able to Activity estimatesconsist of a listing of all the

interpret, plan, estimate, and schedule constructiorSt€Ps required to construct a given project. Activity
projects, using the information supplied by the gquantities provide the basis for preparing the material,
drawings and specifications. You will need to picture equipment, and manpower estimates. They are used to
the separate operations mentally as the workprovide the basis for scheduling, material deliveries,
progresses through the various stages of constructionequipment, and manpower.

You must use good judgment when determining what . . .
effect numerous factors and conditions have on Bill of _materla_l (BM) is a_tabulate_d statement .Of
he material required for a given project. It contains

project and what allowances should be made for eac h inf . K b it of i
of them. You must have ready access to informationSUch Information as stock numbers, unit of issue,

about the material, the equipment, and the labouantity, line-item number, description, vendor, and
required to perform various types of work under cost. Sometimes the bill of material will be submitted

conditions encountered as part of the NavalOn either material estimate sheets or material takeoff
Construction Force (NCF). In this chapter, we discusssheets; the two sheets contain similar information.
this important phase of your work, that is, working Usually, the takeoff sheet is an actual tally and
with drawings and specifications. checkoff of the items shown, noted, or specified on the

_ ~construction drawings and specifications.

Project concepts are developed by local activities. Constructi tiviti breakd ¢
Their supporting documentation for a construction onsfruction activities aré a breaxkdown o
project is forwarded to NAVFACENGCOM, Master activities. They identify functional parts of the
Engineering Field Division (EFD), for requirement Project and are often assigned to a particular company
validation, technical adequacy of the design solution, (Bravo/Charlie) or rating.
and reasonable cost estimate. Once a project has been petailed estimatesare precise statements of

designed, approved, and funded, it then must bequantities of material. equi
, equipment, and manpower
accepted by COMSECOND/COMTHIRDNCEB for required to construct a given project. Underestimating

tasking to the Seabee community. Your first e : . ;

encounter with a project that may have taken yearsquam'tIes can cause serious delays in co nstrucpon or

to develop and fund will be the drawings and can result in unfinished projects. A detal_led estlmare

specifications. must be accurate to the smallest detail to quantify
requirements correctly.

From the beginning (a facility deficiency) to the — pjrect Jabor includes all the labor expended
end (a deficiency corrected), an involved process takesdirectly on assigned construction tasks, either in the

place. As a member of the NCF, you are the person who: . : :
makes the needs and ideas of the naval communitggrlgplc;rti'onn tgfetr?:cérr)]’dtgi;[ dig?mbme directly to the

come to reality.
Equipment estimatesconsist of a listing of the

DEFINITIONS various types of equipment, the amount of time, and

the number of pieces required to construct a given

To be able to work with, and from, drawings and project.

specifications, you must know the terms commonly

associated with planning, estimating, and scheduling.  Estimating is the process of determining the

We have defined a few of the terms you will need to do amount and type of work to be performed and the
your job. Read them with care, but do not try to quantities of material, equipment, and labor required.
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Indirect labor includes labor required to support all parties who are working on or supplying material to
construction operations but does not. in itself. producea construction project. Specifications may be only a
an end product. few pages long and give general instructions and
specific information on materials. Short specifications
number of direct labor man-days required to complete®'€ common in small construction jobs. In heavy

construction. however. specifications may run

the various activities of a specific project. These
estimates may show only the man-days for eachhundreds of pages. Unless you understand how the

activity or they may be in sufficient detail to list the various parts of h_e speC|f|cat|(_)ns interrelate. the s_heer
. mass of the written material can be confusing.
number of man-days for each rating.

Specifications are composed of three major parts:

Manpower estimatesconsist of a listing of the

Master activities consist of a breakdown of a
complete project in sufficient detail to provide a
comprehensive description of the project. e General conditions

¢ Bid and contract forms

Material estimates consist of a listing and ¢ Technical specifications
description of the various materials and the quantities
required to construct a given project. Information for
preparing material estimates is obtained from th
activity estimates. drawings, and specifications.

As an electrician, you will be working with
specifications that deal with the technical areas related
o your job. You will be responsible for the general and

supplemental specifications. special conditions. and

Planning is the process of determining require- addenda or changes to conditions that may affect you.
ments and devising and developing methods and a
scheme of action for construction of a project. Good
construction planning is a combination of various

elements: the activity, _mat?rlal, 'eqw_pmelnt, and construction Specification Institute (CSI) has
ma?ppv;/ear le_zsnmatej. [;‘[)I’OjeCt. ainl:'[, %roée‘it 9cat'(|).?’developed a standard format that is widely followed to
material aelivery and storage, work Scheadules, quality yeye10n complete specifications. Bidding and contract

cor;tr(?[_l; §pe:{:|?ll tO(ZIIS required, tenlvl'rﬁlnrrfletzkr:tal requirements are covered in Division 0. Technical
protection. saf€ty, and progress control. 0 esespecifications are covered in Divisions 1 through 16.

elements depend upon each other. They must be takepyision 17, expeditionary structures, was established

into account in any well-planned project. specifically by, NAVFAC. As you can see from table
Preliminary estimatesare made from limited 2-1, the specifications are arranged in the sequence in

information. such as the general description of projectswhich the project will progress. starting with bidding

or preliminary, plans and specifications having little or and contract requirements.

no detail. Preliminary estimates are prepared to

establish costs for the budget and to program general CONSTRUCTION DRAWINGS

manpower requirements.

The technical specifications spell out exactly what
material is to be used. what standards are to be met. and
what work is to be done in all areas ofconstruction. The

. - The main basis for defining the required activities,
~Schedulingis the process of determining when an measuring the quantities of material, and making
action must be taken and when materials, equipmentaccrate estimates is the information contained in con-
and manpower will be required. It shows the sequence gy ction drawings. You should read all notes and
the time for starting, the time required for perfor- reterences carefully and examine all details and refer-
mance. and the time for completion. ence drawings thoroughly. You should check the ori-
entation of sectional views carefully. Verify the
SPECIFICATIONS Revision section near the title block to check whether
the indicated changes were in fact made in the drawing
itself. When inconsistencies are found between draw-
ings and specifications. the specifications should take
precedence.

Specificationsare written information about how a
building or project is to be built. They are prepared
under the direction of the architect and engineer. The
type and quality, of materials, workmanship, finish.
and final appearance are spelled out. The written  Drawings are generally categorized according to
specifications, along with the drawings. should give all their intended purposesgreliminary drawings. pre-
the information needed to complete any project. sentation drawings. working drawings.and shop
Specifications control the actions and performance ofdrawings.
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Table 2-1.—Technical Specifications

DIVISION # AREA OF CONSTRUCTION
¢ Division 0 Bidding and Contract Requirements
e Division 1 General Requirements
e Division 2 Site Work
e Division 3 Concrete
e Division 4 Masonry
e Division 5 Metals (Architectural and Structural)
e Division 6 Wood and Plastics
¢ Division 7 Thermal and Moisture Protection
¢ Division 8 Doors and Windows
¢ Division 9 Finishes

Division 10 Specialties

Division 11 Equipment

¢ Division 12 Furnishings

e Division 13 Special Construction

e Division 14 Conveying Systems

¢ Division 15 Mechanical

¢ Division 16 Electrical

Division 17 Expeditionary Structures

A building project may be broadly divided into a design, you will probably see this type of drawing
two major phases: the design phase and theonly as a cover sheet to a set of construction drawings.

construction phase. First, tipeeliminary drawings In the second phase, after approval has been given
are prepared during the design phase. They ardor construction, theworking drawings are
prepared by the EFD or by an architect's anddeveloped.Shop drawings are supplied by
engineer’s (A/E) firm. The preliminary drawings are manufacturers to show fabrication of building parts.
used for exploring design concepts between theAfter review by the architect and engineer, they
designer and the user (customer), making materiaP&coOme a part of the working drawings. Throughout
selection, getting preliminary cost estimates, angdyour career, you will hear working drawings referred

serving as a basis for preparing the finished workin to as blueprints, construction drawings, prints, or
drai 9 preparing gplans. Basically, these terms are all correct; they can be
rawings.

used interchangeably.

The presentation drawingsare developed to As mentioned earlier, the construction drawings
show the proposed building or facility in an attractive are developed from the preliminary drawings. With the
setting in its natural surroundings at the proposed site.collaboration of the EFD and the architect and the
Since these drawings are actually used to sell an idea oengineer, both the materials to be used and the
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construction methods to be followed are decided. The*S-BUILT DRAWINGS
engineer determines the loads that the supporting
structural members will be required to bear and
designs the mechanical systems. such as heatin
power. lighting, and plumbing.

Upon the completion of a facility, the crew leader
r project supervisor should provide marked prints that
ndicate any construction deviations. The information
required must show all features of the project as

As a crew member or a supervisor. you will find actually, built. As-built drawings should be reviewed
the construction drawings. the specifications. and theafter they are completed. This review assures that all

bill of material your main sources of information information appearing on the drawings shows the
during the construction and estimating phases of théayact as-built conditions.

project. _ _ _
From the as-built drawings, record drawings are

. Drawings are commonly indexed so you can easily prepared. These drawings are the original construction
find the sheet you need. The drawing index is lO(?a.tGd rawings, but they are corrected according to the as-
on the cover sheet or sheet 1 of the set. They are dIVIdeCEu”t marked print. They then provide a permanent
into eight categories and appear in the following order: record of as-built conditions. The final record
1. Plot and vicinity drawings must be kept up to date at all times. If this
maintenance requires a change to the record drawing,

. To understand the instructions and dimensions on
Plumbing a working drawing, you must be able to read and
Electrical understand the language of the prints not only for your
particular job but also for all the different phases.
Plans, specifications, and details go together. It is
WORKING SKETCHES impossible to use one successfully without the other.

Never overlook a reference note on a drawing. The

A working sketch is a drawing made from the pjueprints contain the information and directions that

working drawings to express a tasking clearly and torequire you to do your part of the total job as planned. It

provide a quick reference to job requirements. It isjs a150 important to follow all the instructions on a
drawn to help show actual conditions on the job, Whatblueprint faithfully. Any deviation on your part may

size pipe is to be installed, or where connections will be o1 a it impossible for fellow tradesmen to do their
made. The sketch should show as much detail a3,ork properly or successfully

possible to help your crew during installation or
troubleshooting. A working sketch will usually show  To read blueprints, you must understand the
the work you want your crew to accomplish in a meanings of all devices, such as various lines,
selected area and will provide ready reference tosymbols, conventions, abbreviations, and methods of
jobsite conditions. giving dimensions and working directions.

A crew should have a working sketch with them TYPES AND WEIGHTS OF LINES
while working. It will show them how, what, where, FOUND ON DRAWINGS
and when things happen in the sequence of the job.
Your first step in making a working sketch should be to ~ The types of lines the electrician should be able to
draw the symbols that represent all the fixtures orread and understand are given below. In figure 2-1
equipment that is to be installed and locate them withinthese lines are shown as they may appear on a drawing.
the room. Try to draw them in the sequence of  pym jine: a light, continuous line along which the
mstqllatlon and_ include measurements. The amount Ofracing is trimmed to square the sheet.
detail you use in a working sketch will be determined
by the crew’s experience, the complexity of the Border line: a heavy, continuous line that outlines
systems involved, and the need for cooperation withor borders the drawing. The drawing is complete
other trades working on the jobsite. within this lined border.

2. Landscape and irrigation o ,
_ P g then this information should be passed on and the
3. Architect record drawings updated.
4. Structural BLUEPRINT LANGUAGE
5. Mechanical
6.
7.

8. Fire protection
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1. TRIMLINE particular set. This schedule is usually placed near the
2. BORDER LINE title box on the plan of the first floor.
3. MAINOBJECTLINE Broken line: a line with wavy breaks in it, at
4. DIMENSIONLINE " intervals, used to indicate those parts that have been
§. EXTENSION LINE ' ‘ left out or that the full length of some part has not been
6. EQUIPMENT LINE drawn. The broken line is used in detail drawings
7. SYMBOL SECTION LINE where only a section of the object is to be shown.
8. BROKENLINE | Invisible line: a line that is made up of a series of
5. INVISBLELNE e . short dashes. It is used to indicate a hidden or an
10. CENTER LINE STTTTTTo - invisible edge or edges that are hidden under some
1. SECTIONLINE t $ other part of the structure.
12. STAIRINDICATOR LINE oo/ 2R ‘ . i . . .

‘ . BREAK LN A~ Center line: a line that is made up of alternating

long and short dashes and is used to indicate the center
of an object.

| S

CEIf0201

Figure 2-1.—Construction drawing lines. i . o
Section line: a solid line that has arrowheads at

_ _ _ _ each end that point in the direction in which the section

Main object line: a heavy, unbroken line used t0 s {5 pe taken. This line tells just where the section line
show visible outlines or edges that would be seen byyas peen cut through the wall or building. The sections
people looking at the article, house, or building. The 4.0 indicated, in most cases, by the lettess, B-B,
main object line is one of the most important lines gnq o forth, although numbers are sometimes used.
because it outlines the main wall lines on plans andpg not overlook these section lines on a plan. To obtain
sections. It shows clearly the important parts of theg clear picture of the construction at the particular point
construction and emphasizes the outline of thejndicated, always refer to the section detail called for
elevations. by the letter or number.

Dimension line: a light line drawing outside the Stair indicator line: a solid line with an
structure or detail to show the distance between twogrrowhead indicating the direction of the run. For
points. This line is drawn between extension lines with example, Up 12-R means that there are 12 risers from
an arrowhead on each end. Between the arrowheaddioor to floor and that the stairs go up. A riser is the
the distance will be given either at a break in the line orvertical part of the step; the flat part on which one steps
just above the line. On some drawings the scale and thes the tread. In most cases, the floor plan indicates only
distance between the two points may not agree; in suchhe run of stairs half the distance between floors. For
cases, the distance will be given in a dimension line. example, the ground floor indicates a broken line that

Extension line: a line that touches and is used with t€!lS you the steps continue up. The next floor plan
dimension lines. This line extends out from the edge orS.hOWS the stair indicator line half the distance to the
the point at which the dimension is to be determined. first floor, down.

Break line: a thin solid ruled line with freehand

Equipment line: a light, continuous, unbroken . _ : ;
line used to show the location of equipment, such ag/9229s used to reduce the size of a drawing required to
delineate an object and reduce detalil.

transformers, panels. and galley equipment. This line
is used to allow the electrician to install the necessaryABBREVIATIONS AND SYMBOLS
conduit in the proper location during rough-in work.

Blueprints show a small-scale drawing of a full-
size building. Since the blueprints are small in relation
o the actual buildingsome kind of shorthand is

eded to give the necessary building information.
bbreviations and symbols are used to show a large
mount of information in a small space.

Symbol section lineilines that are generally solid,
although, for certain conventions, dotted lines of the
same weight may be used. Section lines, evenI)I
spaced, are used to shade surfaces shown on a drawi
and by these means indicate the material used. Materia
section lines are standardized to a certain degree, bt
you will find some variations. A set of working While there is some standardization of symbols
drawings using these symbols would have a symboland abbreviations, a lot of variation still exists. A key
schedule key showing the various materials in thator legend is put on the blueprint to explain their uses.
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An abbreviation is a shortened form of a word. SCHEDULES
Sometimes the same abbreviation is used for different

words. The specific meaning of an abbreviation can be : o
determined by its use on the blueprint. Abbreviations notes and information in a tabular form for the purpose

are used in notes or as specific characters on th@f Making it easily accessible to the craftsman and

blueprints. The area referred to will give a hint to the SPECification writer. One example of a commonly used
meaning of the abbreviation. lighting fixture schedule is shown in figure 2-10.

_ Similar schedules such as the room finish schedule and
Symbols are used on blueprints to representhe mechanical equipment schedule (not shown) are

The schedule is a systematic method of presenting

materials, equipment, electrical. mechanical, plan.very helpful and also should be reviewed.
elevations, and sections (figs. 2-2 through 2-9). They
are used as a simple way of representing a fact. MosSCALE REPRESENTATION
drawings have a legend of symbols which, when

combined together with the specifications, describes a

building thoroughly.

An architect cannot make his drawings full size.
For convenience. he reduces all dimensions to some

LIGHTING OUTLETS

CEILNG WALL

SURFACE OR PENDANT INCANDESTENT, MER-
CURY-VAPOR OR SIMILAR LAMP FIXTURE

@) O

SURFACE OR PENDANT INDIVIDUAL FLUO-

RECENT FIXTURE
o] KON

SURFACE OR PENDANT CONTINUOUS- ROW
FLUORECENT FIXTURE

1@ JS I S

BARE-LAMP FLUORENSCENT

—————t——
SURFACE OR PENDANT EXIT LIGHT

JUNCTION BOX
@ ©

RECEPTACLE OUTLETS
GROUNDED UNGROQUNDED

SINGLE RECEPTICAL OJUTLET

-9 Ouws
DUPLEX RECEPTACLE QUTLET
= B
DUPLEX RECEPTICALE OUTLET-SPLIT WIRED
] Dune
SINGLE SPECIAL-PURPOSE RECEPTACLE OUTLET
.y Owe
RANGE OUTLET (TYPICAL)
E =) E =S
R ]

FLOOR DUPLEX RECEPTACLE OUTLET
& we
FLOOR TELEPHONE CUTLET [M]

APPLICATION EXAMPLE OF THE USE OF VARIOUS
SYMBQOLS TO IDENTIFY LOCATION OF DIFFERENT
TYPES OF OUTLETS OR CONNECTIONS FOR
UNDER-FLOOR DUCT OR CELLULAR FLOCR
SYSTEMS

SWITCK OUTLETS
SINGLE-POLE SWITCH S
DOUBLE-POLE SWITCH §2
S3
S4

THREE-WAY SWITCH
FOUR-WAY SWITCH
KEY-OPERATED SWITCH SK

SWITCH AND PILOT LAMP §p

SWITCH FOR LOW VOLTAGE SL
SWITCHING SYSTEM

SWITCH AND SINGLE RECEPTACLE
-s
SWATCH AND DOUBLE RECEPTACLE
s
DOCR SWITCH §D
TME SWTCH ST
RESIDENTIAL OCCUPANCIES
SIGNALING SYSTEM SYMBOLS FOR USE IN IDENT-
IFYING STANDARIZED RESIDENT AL TYPE SIGNAL
SYSTEM ITEMS ON RESIDENT LAL DRAWINGS

WHERE A DESCRIPTIVE SYMBOL LIST ISNOT
INCLUDED ON THE DRAWING

pusk BuTToN [8]

suzzer \[]

sew. (1

ANNUNCIATOR O_
INTERCONNECTION BOX [
BELL-RINGING TRANSFORMER [7]
INTERCONNECTING TEL EPHONE P4
rapio outLeT [2}

TELEVISION OUTLET [F]

PANELBOARDS, SWITCHBOARDS, AND
RELATED EQUIPMENT

FLUSH-MOUNTED PANELBOARD AND CABINET

NOTE IDENTIFY BY NOTATION

L)

SURFACE-MOUNTED PANELBOARD AND CABNET

]

SMTCHBOARD. POWER CONTROL CENTER, UNIT
SUBSTATIONS (SHOULD BE DRAWN TO SCALE)

A

FLUSH-MOUNTED TERMINAL CABINET
NOTE IN SMALL SCALE DRANINGS THE TC MAY
BE INDICATED ALONGSIDE THE SYMBOL

L

SURFACE-MOUNTED TERMINAL CABINET

e

MOTOR OR OTHER POWER CON‘TRQLLER

mm.. oom]
EXTERNALLY OPERATED DISCONNECTION
SWTCH

—

COMBINATION CONTROLLER AND DISCON:
NECTION MEANS fo— N

REMOTE CONTROL STATIONS FOR
MOTORS OR OTHER EQUIPMENT

PUSH BUTTON STATION IN GENERAL C—D
FLOAT SWITCH-MECHANICAL [Fl»

LWAIT SMITCH--MECHANICAL [T
PNEUMATIC SWITCH-MECHANICAL [
ELECTRIC EYE-BEAM SOURCE @:

ELECTRIC EYE--RELAY

THERMOSTAT ~)

CIRCUITING

WIRING METHOD IDENTIFICATION BY NOTATION
ON DRAWING OR IN SPECIFICATIONS

WIRING CONCEALED IN CEILING OR WALL

NOTE: USE HEAVY WEIGHT LINE TO IDENTIFY
SERVICE AND FEED RUNS.

WIRING CONCEALED N FLOOR

VARING EXPOSED

BRANCH CIRCUIT HOME RUN TO PANELBOARD

NUMBER OF ARROWS INDICATES NUMBER OF
CiRCUITS. (A NUMERAL AT EACH ARROW MAY
BE USED TO IDENTIFY CIRCUIT NUMEBER.)
2 1

———
NOTE: ANY CIRCU!T WATHOUT FURTHER IDENTIFH
CATION INDICATES A 2WIRE CIRCUIT. FORA
GREATER NUMBER OF WIRES INDICATE WITH
CROSS LINES

APPLICATIONS
— 3 WIRES
— Ll 4 WIRES ETC

UNLESS NDICATED OTHERWISE. THE WIRE SZE OF
THE CIRCUIT IS THE MINIMUM SIZE REQUIRED 8Y
THE SPECIFICATION

MNDICATE SIZE IN INCHES AND IDENTIFY OIFFERENT
FUCTIONS OF WIRING SYSTEM. SUCH AS SIGNALING
8Y NOTATION OR OTHER MEANS

WIRING TURNED LP

—o0

WIRING TURNED DOWN

ELECTRICAL DISTRIBUTION
OR LIGHTING SYSTEMS, UNDERGROUND

MANHOLE
HANDHOLE  [H]
TRANSFORMER PAD [T ]

UNDERGROUND DIRECT BURIAL CABLE

INDICATES TYPE, SIZE. AND NUMBER OF
CONDUC TORS BY NOTATION OR SCHEDULE
UNDERGROUND DUCT LINE

WDICATE TYPE. SIZE NUMBER OF DUCTS BY
CROSS SECTION IDENTIFICATION OF EACH
RUN BY NOTATION OR SCHEDULE. INDICATE

TYPE, SIZE AND NUMBER OF CONDUCTORS 8Y
NOTATION OR SCHEDULE

___-E:.__.

STREET LIGHT STANDARD FED FROM UNDER-

GROUND CIRCUIT /

CE 'f0202

Figure 2-2.—Electrical symbols.
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ELECTRICAL

(WIRING)
GENERAL SWITCHES
= (CROSS HATCH INDICATES =
—777—— = CONDUITEXPOSED (O HcH NI S = SINGLE-POLE SWITCH
——++A~_ = CONDUIT CONCEALED IN CEILING OR WALL So = DOUBLE-POLE SWITCH
_—H/#~_= CONDUIT CONCEALED IN OR UNDER FLOOR S3 = THREE-WAY SWITCH
—————— = UNDERGROUND DIRECT BURIED CABLE ® = CEILING-PULL SWITCH
F__TW = WIRE WAY SWP = WEATHERPROOF SWITCH (ETTERS DESIGNATE
BI'""TT = BUSDUCT
—————0 = CONDUIT-UP
————— = CONDUIT-DOWN
RECEPTACLES
=+ = GROUNDED WIRING
= =  DUPLEX RECEPTACLE
PANELS o =  DUPLEX RECEPTACLE, SPLIT-WIRED
ATTACH ADDITIONAL SYMBOL
@® = FLOOROUTLET {oRidteny tor o)
T___—T = SURFACE-MOUNTED PANEL —® =  SPECIAL-PURPOSE OUTLET (DESIGNATE)
= ——fF }— = UNDERFLOOR DUCT & JUNCTION BOX
FLUSH/RECESSED PANEL (DESIGNATE) (NUMBER OF LINES INDICATE NUMBER OF DUCTS)
BN - BRANCH CIRCUIT PANEL @ = JUNCTION BOX (LOCATE)
V0007 = DISTRIBUTION PANEL <« = TELEPHONE OUTLET
[""]= CONTROLLER (DESIGNATE) <] = INTERCOM OUTLET
%) = PULLBOX O = CEILING LIGHT OUTLET
& = WALL-MOUNTED OUTLET
[ O] = FLUORESCENTFIXTURE
CIRCUITS
— = PAGING SYSTEM DEVICES
= BASIC CIRCUIT - @WRE) ™ = MOTOR (APPLICATION)
—//7/—— = ADDITIONALWIRES - JROICATES NUMBER WITH [Fk = FIRE ALARM HORN
—+####—— = PRIMARY CIRCUIT [Fb = FIREALARMBELL
————> = HOME RUN BRANCH CIRCUIT TO PANEL [F] = FIRE ALARM SENDING STATION
2 (NO. OF ARROWS INDICATES NO. OF CIRCUITS & NO.
BELOW DESIGNATES CIRCUIT BREAKER TERMINAL)
CEif0203

Figure 2-3.—Additional electrical symbols.
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HEATER UNIT,
PROPELLER TYPE

d}

DucT
DIRECTION OF FLOW N

FLOOR DRAIN WITH

¥

VALLTYPE

HEATING PLUMBING
SYMBOL ITEM SYMBOL ITEM SYMBOL ITEM Asargﬁ SYMBOL ITEM
DISHWASHER ow SHOWER STALL
PLAN PLAN VENTILATOR ;I ORAN o AXX
RADLATOR, FLOOR T ANDARD ROOF DRINKING FOUNTAN™* DF
ﬁ FLOOR DRAIN o 6 WATER CLOSET
eleation Lo ROOF DRAN RD
GREASE TRAP GT -6—' WATER CLOSET.
b VENTILATOR END B A e ATER WALLHUNG
COWL: ROUND OVAL FREE INLET [: BATH B WH
DISHWASHER ow
EL@YW\N SIDE - LAVATORY ** L {‘gﬁ&ﬁ}("s“
RANGE R
SINK** s =
TEAM TABLE sT
P PLAN FAN, s ——
AN DAMPER. VOLUME CENTRIFUGAL -o@ m
e ELEgoN (O Semionr ou URINAL STALL TYPE
" HOT WATER TANK ~ HWT ORAS SPECIFIED
C  TRansrer surrace X DeFLEETNG COWN WATER HEATER wH
WASH FOUNTAIN WF
URINAL,
HEATER, DAMPER. W CORNER TYPE
T cowecron IE DEFLECTING UP 3 CLEANOUT co
GAS OUTLET G 3 URINAL,
HEATER UNIT T HOSE FAUCET HF TROUGH TYPE
[ﬁl CENTRIFUGAL FAN oueT " LAWN FAUCET LF v
HOSE BIB He
WALL HYDRANT WH 6 URNAL,

BACKWATER VALVE LAVATORY, CORNER
(T RADIATOR, WALL F
ANES '§N SHOWER HEAD LAVATORY. WALL
P ELEV.
VENTILATOR UNIT @€ SHOWER HEADS,
—] PLAN GANG ELECTRIC WATER
Iz cooiss
ELEVATION gt
—E}— HEATER, DUCT TYPE G GRILLE * STANDARD ABBREVIATION INCLUDED WITH
SYMBOL
e TYPE SHOULD BE GIVEN N SPECIFICATION
R REGISTER ORNOTEWHEN THIS SYMBOL IS USED
BEL & PIPE FITTINGS, VALVES | BELL & .
F_anair | screwes | spiao-|WELDED [300CERE2 || AND PIPING (CONT)  [FLANGED [S0REWED smgor|{WE.DED| SO.DZRED
ELBOW TEE i 1 T 1 )i( f 919
45 DEGREE STRAIGHT SZE ‘IL 1 1 o
96-DEGREE OUTLET LUP
o 0— |o—<|G— |G 1O+ HOHPOpO 000
TURNED DOWN OUTLET DOWN
TURNED UP . DOUBLE SWEEP
BASE T‘—l L L’ REDUCING b | > pe o e
DOUBLE BRAN CH I I SINGLE SWEEP I I
_.H.__ + -ﬂl.— -.P— PLUMBING SYMBOLS (o]
UNION CLEANOUT co
4| DG [ DI | <> ‘F:D
GATE VALVE DRAIN
Bt | Dt | e - | > o
GLOBE VALVE GREASE TRAP
SAFETY VALVE WATER HEATER [ WH
REDUCER ot o | T Ao e O
T
CONCENTRIC HOT WATER TANK| WAT
ECCENTING
o H---H| - |- R x| B0 CEIfO204
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SYMBOLS SAMPLE
ITEM ILLUSTRATED (THREADED) ITEM SYMBOL APPLICATION (S) ILLUSTRATION
PIPE SINGLE LINE IN N 2 perox
SHAPE OF PjPE- Cj.; 1o
90 ELBOWS reomcecmomcccce T Teccecmocomacn USUALLY WITH
ﬂ:ﬁ J NOMINAL SIZE \ Q
JOINT-
STRAIGHTTEE _ o _ooeeee ﬁ __________ | FLANGED DOUBLE LINE —H—
2
REDUCING TEE - oo oo n T L e oo SCREWED SINGLE LINE —_
k) L. P
SANITARY TEE —cwmmo e HZH ----------- )—Z—i BELLAND SPIGOT | CURVED LINE —— j
PIRAP e U Ul o =
OUTLET TURNED | CIRCLE AND DOT
uP
ATE AL oo e R <t O %’
OUTLET TURNED | SEMICIRCLE .
SHOWER HEAD - e cemm e e oo é _______________ ~
2 S b M
LAVATORY (SINKS) - cmm e o <, N ENLARGING FITTING
N ogd = ..
R e TRIANGLE >
BATH TUBS CONCENTRIC l]:ﬂ
ECCENTRIC TRIANGLE —iy
SHOWER STALL UNION l] {
SCREWED LINE —t— @
FLANGED LINE —— ®
SYMBOL
ITEM STRAIGHT | ANGLE ILLUSTRATION
> )
creckvave| &, X ‘@",‘
GATE VALVE-
PLAN o - STRAIGHT
ELEVATION — e} F— w ANGLED
Y _
GLOBE VALVE R ) STRAIGHT E .
ELEVATION e — _i 5ANGLED
FLOAT VALVE —-(>I<—E m
HOSE VALVE —ech OR
"%
PET COCK +—T T
TRY COCK | | Q@:D
NOTE' SYMBOLS ARE SHOWN FOR SCREWED FITTINGS-SYMBOLS FOR JOINTS
ARE ADDED FOR OTHER TYPES CEIf0205

Figure 2-5.—Mechanical and plumbing symbols.
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DOOR SYMBOLS

TYPE SYMBOL
SINGLE-SWING WITH THRESHOLD IN
EXTERIOR MASONRY WALL RTINS L = = A
SINGLE DOOR, OPENING IN ‘ )
i—// __//
™. . ™ -

DOUBLE DOOR, OPENING OUT

SINGLE-SWING WITH THRESHOLD IN T T
EXTERIOR FRAME WALL :
SINGLE DOOR, OPENING OUT — . s —
£ : ; L F - - =
AN i ' o
DOUBLE DOOR, OPENING IN ! S ; oS
REFRIGERATOR DOOR / j
A
WINDOW SYMBOLS
TYPE SYMBOL
WOOD OR METAL METAL SASH IN WOOD SASH IN
SASH IN FRAME MASONRY WALL MASONRY WALL
WALL

= 1= I = =20 =177 =

DOUBLE HUNG
= I 1 == = e = =
CASEMENT
N Ve P
(\ V. \(\ ETA
AS Tk ! S - 3
e [——— = == Ve —

DOUBLE, OPENING OUT

\!
,.zﬂla ,/\“ -

SINGLE, OPENING IN N/

=5 n— )/}

. CEMo206

Figure 2-6.—Architectural symbols for doors and windows.
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INDICATES DIRECTION
OF CUTTING PLANE

LETTER INDICATES
BUILDING SECTION

4 >

. A4| A5 ;
SHEET NUMBER /| ™~ SHEET NUMBER
WHERE SECTION WHERE SECTION
1S TAKEN IS DRAWN

BUILDING SECTION

NUMBER INDICATES
WALL SECTION

WALL SECTION

NUMBER INDICATES
ELEVATION—

ELEVATION

NUMBER INDICATES
DETAIL

N
_

DETAIL

LETTER INDICATES
BUILDING SECTION

ADDITIONAL SHEET
REFERENCES

NUMBER INDICATES
ELEVATION, WALL SECTION,
OR DETAIL

€1, E2 qp

NOTE: THESE SYMBOLS SHOULD ALWAYS
APPEAR AS PART OF THE TITLE.
PLACED UNDER THE TITLE.

CEIf0207

Figure 2-7.—Title symbols.
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SECTIONS ELEVATIONS

BRICK
E=d T
CONCRETE
EARTH ROCK SAND WATER ALL MATERIALS
EARTH, ETC.

b 7 ) | %

TILE GLASS  PLASTER TILE
GLASS, ETC.

ALUMINUM BASS, ETC. CASTIRON  STEEL
METALS

78 E=
CAST cut RUBBLE cuT
STONE

GLASS PLASTER

GRAIN FINISH SIDING
WOoOoD

CEIf0208

Figure 2-8.—Architectural symbols for plans and elevations.

scale. He selects some smaller dimension to represent shows _a_n_enlarged view of part of a I/4-inch scale.
foot and reduces all dimensions to this unit. A floor Each division on the scale equals 1 foot on the actual
plan or an elevation is often drawn at 1/48 the size ofbuilding. The small divisions to the right equal 1

the real building. A drawing 1/48th size would be inch on the building, thereby allowing more accurate
drawn at a scale of 1/4" = 1'0". Each I/4 inch on the measurement. This scale is read from right to left.

drawing equals 1 foot on the actual building. Different Architects and drafters use an architectural scale to
scales are used to show different areas of the drawingsdraw blueprints. Figure 2-13 shows how the scale is

While floor plans and elevations are commonly drawn rl:sedﬂt]o Cheﬁlkd"?‘ _m_easur(ir?hent_oRta quepri(?tt. Notte
I/4" = 10, detail drawings are drawn at a larger scale, ow the small divisions (at the right) are used to ge

usually 1" = 10. Sometimes full-scale drawings are EXaCt measurements; in this case, 8 feet 8 inches.
used to show a small detail. The scale is normally notedVODULAR DIMENSIONS

in the title block or beside each drawing on the print. Some blueprints are drawn so that features on the

Scaled drawings are made using an architect’sstructure fall within a set module or measure. A
scale (fig. 2-11). An architect’s scale has 11 scalesmodular system is based upon a grid with a set
(table 2-2). The numbers at each end of themeasure, normally 4 inches or a multiple of 4 inches,
architect’s scale designate the scale. Figure 2-12uch as 16. 24, or 48 inches. Walls, floor levels, and

2-12



EXST MANHOLE
“OPE. 7608
NVEL 7108
STEAN M/ 3 <
TOR OF PIPEINSUL W 0 )
FIRE r DnAzr S K ' | Ty
e 1 wiEtER T2 ds
SN L
'rl
1
’ | ¥
4 A
s
, R e
C Fa
s &2& | = POWER 7} 63
l - o\
s
v s
- / X
N < - « REMOVE EXIST ASPHALT & 6" \
\ PRARS Y 650 THiS ARE A T \
Y - ol
\\ f -7 ITI \
- Icone cucT
&.:P \‘ '4‘ = % // Iuvooa*:us
»\ P} - A
< A -~ 10° SAN . TOP
S \ _ -1 A e NG
\ s 4 el 3 e
1A~ Y} pad ) . ]
T 78 [l \
- LS & AT e
4 S50V POWES, 7| TOP OF CCVER 76 69
o o< o, -, P oTorcEmw Tl 9e
158 < ;7 7 s P ]
< NS /s = -’ !
% P A 1
mi{‘,-ﬁ ~ / ODIRECT BURIAL @ - 2400V POWER
%—"‘ﬁ ZTELLINES A7 - 1
7/ CR R s
< L il
e & -~ -~
o s/ ; EXIST POWER M W TOP €L 7563
CL 7/ o CONC DUCTTORPE 7324
e - CONDUTEL 7271
& <
s — —— G C T2 e
VXS e
o> 2 '¢/° — —Ame e N .
o < LA —
o s = — ——
s oc‘oﬁ't‘er—’g/, //s\r' /A - H -]'
EXST BUILONG 808 ‘:s‘-,_ - ‘go/‘(‘;;’ /’ . — 3
NOTE e = il 2 NV EL 7089
ALL KNGWN UT-LITIES ARE 2T e 4 v £ soad Nt ited
SHOWN ON THIS PLAN THE e -~ v EL ST —_—— ———
CONTRACTOR SHALL EXERC'SE 0%~ ol / NeEL 6765 S =
EXTREVE CAUTION BIRING = hb-iiind
KL EXCAVATION % o~ \ 1o EXIST. UTILITES & SITE PLAN
'~ SCAE T = 260
[ -
-z
S EXISTING _ UTILITIES  LEGEND
-~ SANITARY SEWER — S Al e = AIR LINE —_——t .
-~ STORM SEWER — S S —— STREET UGHTING ——S e ——
STEAM UNE ——ST ELECTRIC POWER — B P
WATER UNE —_——V i — . TELEPHONE LINE —_——TEm —
53 o =
=" = ST EL & 4c GRAMC SCALE SR = = — = - % = N

CEIf0208

Figure 2-9.—Plot plan, contours, and symbols.

openings are dimensioned to fall on 4-inch modularconstruction is used to develop complete, finishe
lines. This approach reduces building costs bypanels or rooms. This process allows standard-siz
taken to the building

coordinating building sizes with standard-sized building parts to be fabricated,
building materials. For example, studs with finish are Site, and erected into place.
approxmately 4 inches thick and are spaced on 16- OMIETRIC DIMENSIONS
24-inch centers. Plywood panels and drywall sheets

come in standard 4-foot by 8-foot sheets. Metric measurement is becoming more commor

in the United States on construction working drawings
: _ . e dimensions in both
used for a small residential building. The building is metric and English. The metric scale is used in place ¢
laid out in such a way that standard modular-basedhe architect's and engineer's scales when measur
building materials can be used. Often, modularments and dimensions are in meters and centimetet

Figure 2-14 shows a modular light-frame house NAVFAC drawings now have
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LIGHTING FIXTURE SCHEDULE

MARK DESCRIPTION MTG |vOLT LAMPS REMARKS

A | ALKCO # EXPRC-210-26/120V/GREEN LETTER. ONCLEAR | CEILING 277 | ()8 WT5 WFLASHER

B | METALUX# SS 240-277-ES PENDANT 277 | (2F40WWRS! | Wi % HR BATT PACK
WM

C | ROBERTMFG # 72-240-277-ES SURFACE 277 | (QF4OMWWRS/ | WH %4 HR BATT PACK
WMI

D | METALUX # HR-2GP-ASR-3'40A-125-277-LE3 RECESSED | 277 | (3)F40MWWRS/ | BLDG STANDARDS
WM

E | CROUSE-HINDS # VXHB15GP WALL 120 | (1)150W/A21/
130v

F | METALUX# HR-2GP-ASR-340A-125-277-LE3 RECESSED | 277 | (3)F4OWWRS/ | BLDG STANDARDS WA %
WH HR BATT PACK

G | SURELITE #SWv-36 RECESSED |120/6 | SUPPLIEDW/ | WA % HR BATT PACK
FIXTURE

H | METALUX#SS 230-277-ES COVE 277 | (2)F4OWWRS/
WM

|| METALUX # SS 240-277-ES PENDANT 277 | 2)F20WWRS
WM

J | LIGHTOLIER # JAWO4iI WALL 120 | (1)B0W/G-4U/CL | BLACK W/CLEAN SPHERE

CEIf0210

Figure 2-10.—Commonly used lighting fixture.

Table 2-2.—Architect’s Scales

SCALE RELATION OF SCALE TO OBJECT
16 Full Scale
8 3"=1-0"

112 11/2"=1-0"
1 1"=1-0"
3/4 3/4" = 10"
/2 1/2"=1-0"
3/8 3/8"=1-0"
/4 /4" = 1'-0"

3/16 371" = 1-0"
/18 1/8" - 1'-0"
3/32 3/23" = 1'-0"

2-14



1 /\86
TN
4 A 2 TWO-BEVEL " 12
TRIANGULAR z ¥ 9 8 or z%\ 8% [} 3 ~
1 , ARAR TR EEEERATRAHARAN
p A4 -
2 3 4 TRIANGULAR SCALE
OPPOSITE-BEVEL FOUR-BEVEL 16, 3/16 AND 3/32 SCALES ARE SHOWN.

16 SCALE IS SUBDIVIDED INTO SIXTEENTHS.
ALL OTHERS ARE SUBDIVIDED INTO TWELFTHS.

i |
16* lllll]lllll[l]]llll lIIII'IIIIIIIII]I]IIIIl[l"[lIIIIIIIIIIl![]rlIl'lll[l[lllllllllll!lll]l]lll]llIIlIlllIl|IIITT|
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)/
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9 6 3 0 ) > 3 8 9 10
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% ml“l l |]I[4||20|‘!4}IU8,!I3|2'|I é4qull9lf'4&] | l 1I2ll|116[201‘2l4|‘l|%

58 56 54 48 46 18

3[R ETITETE] 0T 2 [T 6 felo] o4 | %l 71 lesl7ol I%Tye|7also|szla4|ssl ds|ole2| '] 5
48 44 42 40 38 36 34 12 10 8 6 4 2

READING SAMPLE SCALES

1'.3" SHOWN ON THE 16, 1, 1/2, 3/32, 3/16, 1/8, AND 1/4 SCALES.
ON 3/16, 1/4, AND 1 SCALES, READ BOTTOM NUMBERS.
ON 3/32, 1/8, AND 1/2 SCALES, READ TOP NUMBERS. CEIfozMm

*SCALE DESIGNATION

Figure 2-11.—Architect’s scale.

|

80
7

M)‘HH | 8|4I|| JO]IW‘T'"'\

Jz
11 6 5 4 1 0
~ EACH MARK = 1"
—1/8 SCALE ENCARYIT
CEIf0212

Figure 2-12.—Enlarged view of part of a I/4-inch scale.
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LINE STRUCTURE ADD INCHES FOR AN
FROM LEFT CORNER - ACCURATE MEASUREMENT
~C CORRESPONDING N THIS CASE IT1S
FCCT MARK 0 STUD WALL 8 INCHES

& 2

TOTE TR LT AR TITm

L
0009 8 T 6. 5 4 3 2 1 0 EACHMARK=1
£ mscace A VRPN cEI0213

Figure 2-13.—Using a scale to check a measurement on a blueprint.

CEIf0214

GABLE END

INTERIOR WALL

GYPSUM BOARD

SUBFLOOR

| WINDOW
3 AND FRAME
BEAM | un,
LK PANEL SIDING
TREATED POST |
(PIER) DOOR AND FRAME
FOOTING i
EXTERIOR END WALL EXTERIOR SIDE WALL

Figure 2-14.—Exploded view of a typical light-frame modular house.

2-16



When you are using scales on a drawing, do not  Scales of 1:100 and 1:200 are common scales fo
confuse the engineer’s scale with a metric scale. Theymetric drawings. One millimeter on the drawing

are very similar in appearance. You will often find represents 100 or 200 millimeters on the actua
metric dimensions used on blueprints from Otherbuilding.

countries. Metric drawings are dimensioned in _ _ _ _
millimeters (mm). There are 25.4 millimeters to an ~ Metric blueprints developed in the United States
inch. A meter is 39.37 inches, a few inches longer thanare normally marked “METRIC.” In countries that

a yard measure. use metric, however, no metric notations are made.

2-17






